Influence of pH and sodium on the inhibition of guinea-pig heart (Na+ + K+)-ATPase by calcium.
The inhibition of guinea-pig heart (Na+ + K+)-ATPase (ATP phosphohydrolase EC 3.6.1.3) by calcium has been studied at pH 7.4, 6.8 and 6.4. 1. A decrease in pH reduced the threshold inhibitory concentration of calcium and the calcium concentration producing an inhibition of 50% of the enzyme activity. 2. Calcium reduced the apparent affinity of the enzyme of Na+, this effect occurred only at pH 7.4. 3. Calcium increased the apparent affinity of the enzyme for K+, this effect was enhanced at acidic pH. 4. Activation of the enzyme by Na+ for a constant Na+ : K+ ratio has been studied at pH 7.4 and at pH 6.8 in the absence and in the presence of 3.10(-4) M Ca 2+; the results of this experiment indicate that Ca2+ effect at pH 7.4 was not influenced by Na+ -- K+ competition and was probably due to a Na+ -- Ca2+ interaction. 5. At pH 7.4, the calcium inhibitory threshold concentration and the concentration producing 50% inhibition were reduced when Na+ was low; at pH 6.8, the calcium inhibition was not markedly modified by the change of Na+ concentration. 6. The Ca2+ -activated ATPase of myosin B which is related to the contractile behaviour of muscle and the Ca2+ -ATPase of the sarcoplasmic reticulum which is related to the ability of this structure to accumulate calcium were activated in a range of calcium concentration producing an inhibition of (Na2+ + K+) -ATPase. The present results indicate that the increase by acidity of the (Na2+ + K+) -ATPase sensitivity to calcium might be due to a suppression of a Na+ -Ca2+ interaction. On the basis of these observations, it is proposed that calcium might inhibit the Na+ -pump during the repolarization phase of the action potential and that, by this effect, it might control cell excitability.